Learning Objectives
• Review epidemiology and pathophysiology of acute head injury.
• Describe common mechanisms for acute head injury.
• Discuss signs and symptoms of acute head injury. Be able to differentiate between mild, moderate and severe head injuries.
• Identify current indications for head CT in children and adults with head injury.
• Discuss safety concerns related to head CT in children.
• Review home care recommendations and patient/parent education.
Today's Goals
• Provide up to date practice guidelines for the evaluation of children and adults with acute head injury.
• These injuries commonly present to outpatient clinics, including pediatric offices, family practice and urgent care.
• Adequate understanding of head injury mechanisms, presentation, and clinical course is important to aid in determination of whether a patient requires a higher level of care and/or CT scan.
Head Injury Epidemiology
• Nearly 2 million people annually ▫ 75 percent "mild"
• Children four years and younger, young persons 15 to 19 years of age, older adults are most susceptible ▫ falls being the most common etiology among patients older than 75 years.
• Men more likely at every age to experience acute traumatic brain injury • Women are more likely to have subacute to chronic sequelae.
• Most improve over the first few hours to days ▫ 5 to 20 percent may have postconcussive symptoms for an extended period ▫ Women, older adults, less educated persons, and those with a previous mental health diagnosis are prone to persistent symptoms.
Pathophysiology
• Caused by rotational and angular forces to the brain, ▫ direct impact to the head is not required.
• Shear forces disrupt neural membranes ▫ potassium efflux into extracellular space. ▫ increases of calcium and excitatory amino acids are followed by further potassium efflux ▫ suppression of neuron activity.
• Sodium-potassium pumps restore balance ▫ increased energy requirement ▫ decrease in cerebral blood flow.
• Disruptions of autonomic regulation can persist for several weeks, and brain may be vulnerable to additional injury. 
Axon Stretching and Ionic Disequilibrium

Physical Exam
• Neurologic examination:
▫ mental status ▫ the cranial nerves ▫ deep tendon reflexes ▫ Strength ▫ gross cutaneous sensation ▫ postural stability.
• Visual acuity, visual fields, and eye movements • Focused musculoskeletal examination of the head, neck, and jaw • Any abnormal findings should be documented and compared with baseline if possible. • In 2011, 85 million CTs performed in the US, with 5-11% on children.
Findings Suggesting Severe Injury
• CT has greatly improved diagnostic capabilities; use comes with risks.
• Ionizing radiation doses delivered by CT are 100-500 times higher than conventional radiography and in ranges linked to increased cancer risk.
• Concerning for children, who are more sensitive to radiation-induced carcinogenesis and have many remaining years of life for cancer to develop
Pediatric Cancer Risks
• For head CTs, 7% of scans in children <5, 8% of scans in children 5-9, and 14% of scans in children 10-14 gave a brain dose of 50 mGy or higher • Projected lifetime attributable risk of solid cancer decreased with advancing age for head and spine CT • Projected lifetime attributable risk of leukemia was highest for head CTs among children <10 and decreased with age from 1.9/10,000 scans in children <5 to 0.5/10,000 scans in children 10-14. 
Take Home Points
• When evaluating a patient with a complaint of head injury, the patient's history should be examined for elements indicating a higher risk injury or symptoms.
• All patients should have a COMPLETE neurologic exam.
• Appropriately identifying patients who are low risk for TBI can help reduce unnecessary radiation exposure and Emergency Department visits, especially in the pediatric population.
• Thorough patient education important to help assure patient and family fears about head injury as well as catch more severe injuries with delayed presentation
